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\) PRIMARY COATING MATERIAL FOR LITHOGRAPHY AND RESIST MATERIAL FOR LITHOGRAPHY USING 
IE MATERIAL 

OAbstract: 

!OBLEM TO BE SOLVED: To provide a primary coating material for lithography capable of sufficientrily 
Dpressing the light reflected on a substrate, and forming an accurate resist pattern for the mask pattern without 
jsing intermixing or notching, and having large selectivity ratio, by providing a primary coat layer between the 
DStrate and a resist layer, and to provide a resist material for lithography using the material. 
>LUTION: This primary coating material for lithography contains (A) a UV-absorbent selected from 
nzophenone compds. having at least one amino group or alkyl-substd. amino group and azomethine compds. and 
) a crosslinking agent selected from nitrogen-contg. compds. having at least two amino groups with substitution 
hydroxyalkyl groups or alkoxyalkyl groups. The component (A) and (B) are included by 1:1 to 1:10 weight ratio, 
e resist material is obtd. by forming the base material above described on a substrate and then forming a 
Jiation sensitive resist layer thereon. 
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JOTICES * 

pan Patent Office is not responsible for any 
nages caused by the use of this translation, 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
a the drawings, any words are not translated. 



AIMS ___ 

aim(s)] . 

aim 1] (A) and (a) - a benzophenone system compound with at least one amino group or the alkylation amino group, 

i (b) - with the ultraviolet ray absorbent chosen from azomethine system compounds with at least one amino group 

the alkylation amino group (B) Substrate material for lithography characterized by containing the cross linking agent 

>sen from the nitrogen-containing compounds which have at least two amino groups permuted by the hydroxyalkyl 

Seal, the alkoxyalkyl group, or its both at the weight ratio 1 : 1 thru/or a rate of 1 : 1 0. 

aim 2] (A) A component is a general formula [** 1]. 



II 
O 

s the substrate material for lithography according to claim 1 which is the benzophenone system compound expressed 
h (Rl and R2 in a formula are the amino group, an alkylation amino group, or a hydroxyl group, respectively, and at 
st one of them is an amino group or an alkylation amino group, and n is m andl , or 2). 

laim 3] (A) Substrate material for lithography according to claim 1 whose component is the azomethine system 
npound expressed with general formula Ar-CH=N-Ar* (Ar in a formula and Ar* are aryl groups which have the 
>stituent chosen from the amino group, the alkylation amino group, a hydroxyl group, the nitro group, the halogen 
m, the alkyl group, and the alkoxy group, respectively, and at least one in the substituent of Ar and Ar' is an amino 
»up or an alkylation amino group), 
laim 41 (A) A component is a general formula [** 2]. 
> 8 R* R * R • 



s the substrate material for lithography according to claim 1 which is the azomethine system compound expressed 

th (at least one of these is an amino group or an alkylation amino group, and X is association shown by -CH=N- or - 

=CH- although R3 and R4 in a formula are the substituent chosen from the amino group, the alkylation amino group, a 

droxyl group, the nitro group, the halogen atom, the alkyl group, and the alkoxy group, respectively). 

laim 5] (B) Substrate material for lithography according to claim 1 whose component is the melamine derivative with 

dch the hydrogen atom of the amino group was permuted by the methylol radical, the alkoxy methyl group, or its 

th 

laim 6] The resist ingredient for lithography which prepares the layer of substrate material according to claim 1 to 5 
the substrate for lithography, prepares a radiation sensitivity resist layer on it, and changes. 



ranslation done.] 
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^TAILED DESCRIPTION 



bailed Description of the Invention] 
)01] 

eld of the Invention] This invention relates to the resist ingredient for lithography using the new substrate material for 

lography and new it. If it says in more detail, without fully being able to control the reflected light from a substrate 

I producing INTAMIKISHINGU and notching by preparing between a substrate and a resist layer, this invention 

es a faithful resist pattern to a mask pattern, and, moreover, relates to the substrate material for lithography with a big 

ection ratio, and the resist ingredient for lithography which the layer of this substrate material is made to intervene 

ween a substrate and a resist layer, and changes. 

>02] 

ascription of the Prior Art] In recent years, in the semiconductor device field, with improvement in the degree of 
sgration of a device, short wavelength-ization of exposure light progresses and the lithography technique using i line 
>5nm), far ultraviolet rays, and an excimer laser is becoming a nucleus. Since the reflected light from a substrate will 
;ome large if short wavelength-ization of such an exposure light progresses, un-arranging according to the reflected 
tit, such as a local distortion of a resist pattern (notching) and degradation of dimensional accuracy, arise, therefore, 
LC (Anti-Reflective Coating) which makes an antireflection film intervene between a substrate and a resist layer in 
ler to control such un-arranging - law comes to attract attention and the antireflection film (substrate material) of 
mer versatility is proposed. 

)03] Although the resist ingredient which prepared the antireflection film which added the ultraviolet ray absorbent 
ween the substrate and the resist layer was in this (JP,59-93448,A), since the polyamine acid and the polybutene 
fonic acid were used for this antireflection film as a resinous principle, when adhesion with a resist layer or a 
>strate was lacked and time amount passed, exfoliation arose, or there was a fault, such as producing residue (Society 
Cutting Up Men), at the time of development. 

)04] In order to improve such a fault, this invention persons proposed previously the substrate material for 
tography which made the copolymer of glycidyl methacrylate and methyl methacrylate contain an ultraviolet ray 
sorbent (JP,6-35201,A). However, it sets to this substrate material and is because of the compatibility between an 
raviolet ray absorbent and a resinous principle being small, When the amount of the ultraviolet ray absorbent which 
1 be blended has a limit, and it blends exceeding the amount, and INTAMIKISHINGU is produced between the resist 
ers and substrate material layers which are prepared on it and the acid-resisting effectiveness cannot fully be 
nonstrated, corresponding to detailed-izing of a semiconductor device, the dimensional accuracy of the mask pattern 
ich may fully be satisfied is not acquired. Moreover, although it is desirable to enlarge the ratio of the etch rate of the 
>strate material to the etch rate of a resist layer, i.e., a selection ratio, in order to raise the fidelity to working capacity 
a mask pattern, in this substrate material, this selection ratio cannot be enlarged enough. 
)05] 

oblem(s) to be Solved by the Invention] This invention is the basis of such a situation, without fully being able to 
itrol the reflected light from a substrate and producing INTAMIKISHINGU and notching by preparing between a 
>strate and a resist layer, gives a faithful resist pattern to a mask pattern, and is made for the purpose of moreover 
bring the resist ingredient for lithography using the big substrate material for lithography and this thing of a selection 
io. 
)06] 

:eans for Solving the Problem] this invention persons came to complete this invention for the ability of the reflected 
ht from a substrate to fully be controlled based on a header and this knowledge, without producing 
TAMIKISHINGU and notching, when a certain kind of an ultraviolet ray absorbent and a cross linking agent were 
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de to contain at a predetermined rate ^fcresult of repeating research wholeheartedifc^out the presentation of the 
strate material for lithography. 

07] namely, this invention — (A) and (a) — a benzophenone system compound with at least one amino group or the 
ylation amino group, and (b) — with the ultraviolet ray absorbent chosen from azomethine system compounds with at 
it one amino group or the alkylation amino group (B) the cross linking agent chosen from the nitrogen-containing 
npounds which have at least two amino groups permuted by the hydroxyalkyl radical, the alkoxyalkyl group, or its 
h The substrate material for lithography characterized by containing at the weight ratio 1 : 1 thru/or a rate of 1 : 1 0 and 
resist ingredient for lithography using this substrate material are offered. 
08] 

nbodiment of the Invention] the ultraviolet ray absorbent of the (A) component in the substrate material for 
ography of this invention ~ (a) — a benzophenone system compound with at least one amino group or the alkylation 
ino group, and (b) — it is chosen from azomethine system compounds with at least one amino group or the alkylation 
ino group. 

09] Especially a limit is a general formula from a place in which the absorbance and the crosslinking reaction 
motion operation are excellent although there is nothing that the benzophenone system compound of the 
rementioned (a) component should just be what has the amino group or at least one alkylation amino group which 
a high absorbance to ultraviolet rays, and has a crosslinking reaction promotion operation to the cross linking agent 
he (B) component. [Formula 3] 
1 )« (R 2 ) 



O 

i benzophenone system compound expressed with (Rl and R2 in a formula are the amino group, an alkylation amino 
up, or a hydroxyl group, respectively, and at least one of them is an amino group or an alkylation amino group, and n 
a andl, or 2) is suitable. 

10] In said general formula (I), although the alkylation amino groups of Rl and R2 may be any of the monoalkyl 
mutation amino group and the dialkyl permutation amino group, for example, monochrome, such as a methylamino 
ical, a dimethylamino radical, an ethylamino radical, a diethylamino radical, n-propylamino radical, a Jl-n- 
pylamino radical, an isopropylamino radical, and a diisopropylamino radical, or the JI low-grade alkylation amino 
up is mentioned, the JI low-grade alkylation amino group is desirable in these. These Rl and R2 may be mutually the 
le, and they may differ. Moreover, you may differ, when m is 2, two Rl may be mutually the same, when n is 2, two 
may be mutually the same, and you may differ. 

1 1 ] As an example of a benzophenone system compound expressed with such a general formula (I) A 2-hydroxy-4 ! - 
lethylamino benzophenone [gram absorbancy-index (Following epsilon and brief sketch) =78.9 in 365nm], 2, a 4- 
ydroxy-4 , -dimethylamino benzophenone (epsilon= 96.2), Although a 2, 4-dihydroxy-4 , -diethylamino benzophenone 
silon= 87.3), 4, and 4*-screw (diethylamino) benzophenone (epsilon= 102.8), 4, and 4'-screw (dimethylamino) 
tzophenone (epsilon= 95.0) etc. can be mentioned In these, 4 [ large ] and a 4'-screw (diethylamino) benzophenone 
excellent in the acid-resisting effectiveness, and the gram absorbancy index epsilon is suitable for them. 
12] On the other hand, especially a limit is general formula Ar-CH=N-Ar[ from a place ] 1 in which the absorbance 
I the crosslinking reaction promotion operation are excellent although there is nothing that the azomethine system 
npound of the aforementioned (b) component should just be what has the amino group or at least one alkylation 
ino group which has a high absorbance to ultraviolet rays, and has a crosslinking reaction promotion operation to the 
ss linking agent of the (B) component. (II) 

sy are the azomethine system compound expressed with (Ar in a formula and Ar' are aryl groups which have the 
>stituent chosen from the amino group, the alkylation amino group, a hydroxyl group, the nitro group, the halogen 
m, the alkyl group, and the alkoxy group, respectively, and at least one in the substituent of Ar and Ar 1 is an amino 
up or an alkylation amino group), or a general formula. [Formula 4] 



II II 



din 
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i azomethine system compound expre^fc with (at least one of these is an amino gfjfe or an alkylation amino group, 
[ X is association shown by -CH=N- JBP=CH- although R3 and R4 in a formula^Pftte substituent chosen from the 
ino group, the alkylation amino group, a hydroxyl group, the nitro group, the halogen atom, the alkyl group, and the 
oxy group, respectively) is suitable. 

1 3] Said general formula (II) And (III) it may set and the substituent of Ar and Ar' and the alkylation amino group of 
and R4 may be any of the monoalkyl permutation amino group and the dialkyl permutation amino group. For 
mple, although monochrome, such as a methylamino radical, a dimethylamino radical, an ethylamino radical, a 
thylamino radical, n-propylamino radical, a Jl-n-propylamino radical, an isopropylamino radical, and a 
;opropylamino radical, or the JI low-grade alkylation amino group is mentioned The JI low-grade alkylation amino 
up is desirable in these. Moreover, as a halogen atom, as an alkyl group, low-grade alkyl groups, such as a methyl 
up, an ethyl group, n-propyl group, and an isopropyl group, are mentioned, and lower alkoxy groups, such as a 
thoxy group, an ethoxy radical, n-propoxy group, and an isopropoxy group, are mentioned for F, CI, Br, and I as an 
oxy group, for example. Furthermore, as an aryl group of Ar and Ar', a phenyl group and a naphthyl group are 
ntioned preferably. Above Ar and Ar f may be mutually the same, you may differ, and R3 and R4 may be mutually 
same, and you may differ. 

14] As an example of an azomethine system compound expressed with said general formula (II) A 3-hydroxy-N-(4- 
thylamino benzylidene) aniline, A 2-hydroxy-N-(4-diethylamino benzylidene) aniline, A 4-hydroxy-N-(4- 
thylamino benzylidene) aniline, A 4-hydroxy-N-(4-diethylamino benzylidene)- 1 -naphthylamine, A 2-hydroxy-5- 
oro-N-(4-diethylamino benzylidene) aniline, 2, a 4-dihydroxy-N-(4-diethylamino benzylidene) aniline, A 3- 
oglycerine-4-hydroxy-N-(4-diethylamino benzylidene) aniline (epsilon= 115.2), A 2-methyl-4-hydroxy-N-(4- 
thylamino benzylidene) aniline, Although a 3-hydroxy-4-methoxy-N-(4-diethylamino benzylidene) aniline (epsilon= 
!.0), a 4-diethylamino-N-(3-hydroxy-4-methoxy benzylidene) aniline, etc. are mentioned In these, a large 3- 
oglycerine-4-hydroxy-N-(4-diethylamino benzylidene) aniline is excellent in the acid-resisting effectiveness, and the 
m absorbancy index epsilon is suitable for it. 

15] Moreover, it is an example of an azomethine system compound expressed with said general formula (III), 
rmula 5] 

J OH HO 

;C 2 ) 2 N-(^CH = N^^O-C 

o o 

NOz O a N _ 

C*>,N^^CH = N^<^0-C 

o o 



!2)»N^CH-N^OCHs H8CO^N-CH^-N(C 2 H 6 )» 

:,).N^CH = N^O-C^0 8 N 

^ " 0 \c-0-^^-N-CH-^^N(C,Hb)» 



>rmula 6] 
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K * are mentioned. Since it is hard to sublimate the azomethine system compound expressed with this general formula 
) compared with the azomethine system compound expressed with said general formula (II) in the case of heating for 
ming a substrate material layer, it is advantageous. Since solubility [ as opposed to a solvent in a phthalic-acid diester 
npound ] is good especially, it is desirable. In this invention, the ultraviolet ray absorbent of this (A) component may 
used independently, and may be used combining two or more sorts. 

H6] In this invention substrate material, the cross linking agent chosen from the nitrogen-containing compounds 
ich have at least two amino groups permuted by the hydroxyalkyl radical, the alkoxyalkyl group, or its both as a (B) 
nponent is used. 

H7] As such a nitrogen-containing compound, the hydrogen atom of the amino group can mention the melamine 
muted by the methylol radical, the alkoxy methyl group, or its both, a urea, guanamine, glycoluryl, a succinyl amide, 
ethylene urea, etc., for example. These nitrogen-containing compounds are further obtained easily by making a 
lamine, a urea, guanamine, glycoluryl, a succinyl amide, an ethylene urea, etc. react with formalin in ebullition 
ierwater, and methylol-izing them, or this lower alcohol and by making a methanol, ethanol, n-propanol, isopropanol, 
. specifically react, and alkoxyl-izing. 

>18] Especially in this nitrogen-containing compound, it is a general formula. [Formula 7] 



e melamine derivative expressed with (the at least two pieces are a methylol radical or an alkoxy methyl group 
iiough it is that R5 and R6 in a formula are the same or a different hydrogen atom, a methylol radical, or an alkoxy 
rthyl group) has well desirable crosslinking reaction nature. As for this melamine derivative, what may exist as a 
ner or a trimer and ****** per melamine ring, a methylol radical, or an alkoxy methyl group six times an average of 
ee or more is desirable. 

)19] As such a melamine derivative, Mx-750 by which an average of 3.7 methoxymethyl radicals are permuted per 
ilamine ring of a commercial item, Mw-30 (all are made in Sanwa Chemical) by which an average of 5.8 
rthoxymethyl radicals are permuted per melamine ring can be used. 

)20] In this invention substrate material, one sort of cross linking agents of this (B) component may be used, and may 
used combining two or more sorts; Moreover, the content rate of the ultraviolet ray absorbent of the aforementioned 
) component and the cross linking agent of the (B) component needs to choose the weight ratio 1:1 thru/or in 1:10. 
) If there are few contents of a component than said range, the reflected light from a substrate cannot fully be 
ntrolled, and if [ than said range ] more, other engine performance as substrate material will be spoiled, a substrate - 
.m - the reflected light - depressor effect - and - a substrate - material - ****** ~ others - the engine 
rformance - balance - a field - etc. - from (-- A --) - a component - (-- B --) - a component - being desirable - 
ntent - a rate - the weight ratio 1 : 1 .2 thru/or the range of 1 :3.5 - it is . 

)21] The additive which has compatibility in the substrate material for lithography of this invention if needed, For 
ample, an effective 2 as accelerator of crosslinking reaction of (A) component and (B) component, 2\ 4, and 4 f -tetra- 
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roxy benzophenone, Or an acetic aci(^blic acid, a maleic acid, ortho hydroxybdfcc acid, 3, 5-dinitro benzoic 
1 Organic acids, such as SAX (Mitsui^Rtsu Chemicals, Inc. make) marketed as ^^olymer of 2, 6- 
/droxybenzoic acid, ortho hydroxybenzoic acid, and p-xylylene, can be added in less than 80% of the weight of the 
>e to the solid content of substrate material. Since this acts also as an ultraviolet ray absorbent and the acid-resisting 
ctiveness of concomitant use [ especially ] of a 2, 2\ 4, and 4*-tetra-hydroxy benzophenone improves, it is 

221 Moreover since desired selection ratios differ depending on the class of gas at the time of etching, or the 
kness of the substrate material for lithography, in order to consider as the target selection ratio, acrylic resin can be 

MlTT^crylic resin Glycidyl (meta) acrylate, methyl (meta) aciylate, The polymer obtained considering alkyl 
•ta) acrvlate such as ethyl (meta) acrylate and propyl (meta) acrylate, etc. as a raw material monomer is desirable. As 
h a polymer weight average molecular weight, for example 1 0,000-200,000, The copolymer of the poly glycidyl 
•ta) acrylate, the poly methyl (meta) acrylate, the poly ethyl (meta) acrylate, glycidyl (meta) acrylate, and methyl 
/late which are in the range of 20,000-100,000 preferably etc. is mentioned. In addition, acrylate (meta) points out 
h acrvlate and methacrylate here, the inside of these - the weight ratio 2:8 of glycidyl acrylate and methyl 
hacrylate thru/or 8:2 - since the copolymer of 3:7 thru/or 7:3 cannot generate an INTAMIKISHINGU layer easily 
ferablv and the substrate material for lithography of a high selection ratio is obtained, it is especially desirable. As tor 
h acrylic resin, it is advantageous to add in less than 40% of the weight of the range to the solid content of substrate 

^Furthermore, improvement in spreading nature and the surfactant for striae SHON prevention can be added, as 
h a surfactant - Sir - chlorofluocarbon SC-103, SR-100 (Asahi Glass Co., Ltd. make), EF-351 (northeast fertilizer 
ipany make) and Fluorad Fc- fluorochemical surfactants, such as 431, Fluorad Fc-135, Fluorad Fc-98, Fluorad Fc- 
), and Fluorad Fc-176 (Sumitomo 3 M company make), are mentioned, and the addition is good to choose in less than 
)0 ppm to the solid content of substrate material. . , . A 

251 As for the substrate material for lithography of this invention, it is desirable to dissolve in a suitable solvent and 
ise the various addition components used if needed [ the (A) component, the above-mentioned (B) component, and it 
:ded / above-mentioned ] in the form of a solution. 

261 As such a solvent, for example An acetone, a methyl ethyl ketone, cyclopentanone, Ketones, such as a 
•lohexanone, methyl isoamyl ketone, 2-heptanone, 1 and 1, and a 1-trimethyl acetone Ethylene glyco and ethylene 
col mono-acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and propylene glycol 
no-acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, the monopropyl ether, the 
nobutyl ether or the monophenyl ether, and the derivative of those, Ester, such as cyclic ether like dioxane, and ethyl 
tate methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, pyruvic-acid ethyl, 3 -methoxy methyl propionate, 
thoxy ethyl propionate, can be mentioned. These may be used independently, and may mix and use two or more 

(271 The resist ingredient for lithography of this invention prepares the layer of said substrate material on the 
.strate for lithography, and comes to prepare a radiation sensitivity resist layer on it. That to be radiation sensitivity 
1 what is necessary is just what can be developed using an alkali solution as a resist used for formation of this 
liation sensitivity resist layer, especially, it is not restricted but both a negative mold and a positive type can be used, 
e positive resist which contains a naphthoquinonediazide compound and novolak resin as such a radiation sensitivity 
ist for example The positive resist containing the compound which generates an acid by exposure, the compound 
th which it decomposes an acid and the solubility over an alkali water solution increases, and alkali fusibility resin, 
though the negative resist containing the positive resist containing the alkali fusibility resin which has the radical on 
dch the compound and acid which generate an acid by exposure decompose into, and the solubility over an alkali 
ter solution increases, the compound which generates an acid by exposure, a cross linking agent, and alkali fusibility 
in etc. is mentioned It is not limited to these. ~ t 

)281 First in order to manufacture the resist ingredient for lithography of this invention, after carrying out rotation 
eading of the substrate material solution which dissolved in the organic solvent which described the substrate 
rterial of this invention above, and was prepared with a spinner etc., and the substrate material layer of about 0.05-0 3- 
crometer thickness is formed on the substrate for lithography. [ the temperature of 100-300 degrees C ] The substrate 
iterial of this invention produces crosslinking reaction at this temperature, and it becomes insoluble to analkali 
iution and is hard coming to form an INTAMIKISHINGU layer with the above-mentioned resist layer Thus, what is 
cessarV is to carry out rotation spreading of the radiation sensitivity resist with a spinner etc., to dry and just to make a 
liation sensitivity resist layer with a thickness of about 0.5-5 micrometers form on this, after forming a substrate 
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terial layer. J^H 

29] Next, when one example of the suHRe operation of the resist ingredient for l^Rraphy of this invention 
ained by doing in this way is explained, they are g line, i line, and Deep to the radiation sensitivity resist layer of this 
ist ingredient for lithography first. Heat-treatment is performed after irradiating UV, an excimer laser, X-rays, etc. 
irnatively through a mask, or irradiating, scanning an electron ray. Subsequently, by carrying out a development, for 
tmple using organic alkali water solutions, such as 2 - 10% of the weight of tetramethylammonium hydroxide, and a 
>line, if it is a positive type and the exposure part of a radiation is a negative mold, dissolution removal of the non- 
idiating part will be carried out alternatively, and a resist pattern faithful to a mask pattern will be formed. 
30] Next, a substrate material layer is patternized by the dry etching method using chlorine gas etc. by using a resist 
tern as a mask. In addition, although it is already a well-known approach to silanize the upper resist layer in order to 
ke a selection ratio high, you may carry out combining this silanizing processing. Although it can carry out as one 
imple of such silanizing processing by exposing this resist layer that carried out pattern NINGU for 1 - 60 minutes at 
temperature of the range of 30-100 degrees C to the steam of sililation reagents, such as hexamethyldisilazane, a 
:a methyl SHIKUROTORI silazane, and other polyfunctional silazanes, after carrying out pattern NINGU of the 
)er resist, it is not limited to these. 
31] 

feet of the Invention] Without fully being able to control the reflected light from a substrate and producing 
TAMIKISHINGU and notching by preparing it between a substrate and a resist layer, the substrate material for 
ography of this invention gives a faithful resist pattern to a mask pattern, and has the advantage that a selection ratio 
l moreover be enlarged. 
32] 

:ample] Next, although an example explains this invention to a detail further, this invention is not limited at all by 
se examples. In addition, the following approaches estimated each property in each example and the example of a 
nparison. 

33] (1) Selection ratio : Y/X was made into the selection ratio, when the etching rate of the upper resist after 
iccation was set to X on the etching conditions indicated in the example 1 and the etching rate of the substrate 
terial layer after desiccation was set to Y. 

34] (2) INTAMIKISHINGU : the cross section of a sample was observed with the scanning electron microscope, and 
case where O and an INTAMIKISHINGU layer were formed in the case where the INTAMIKISHINGU layer is not 
med in the boundary of the upper resist layer and a substrate material layer was made into x. 

35] (3) Notching : through 0.40-micrometer mask pattern, heat-treatment after exposure and exposure, development, 
[ a series of processings of dry etching were performed on the conditions indicated in the example 1, the several 
dght-lines-like resist pattern made to form in parallel on the flat surface of a sample was observed, and the case 
ere distortion was produced for what deformation is not accepted in O and in the shape of [ each ] a straight line was 
de into x. 

36] (4) The acid-resisting effectiveness : the amount of pattern dimensional changes of the resist to change of the 
;kness of the resist at the time of performing heat-treatment after exposure and exposure, development, and a series 
processings of dry etching through 0.40-micrometer mask pattern on the conditions indicated in the example 1 was 
sulated. In addition, it is shown that the acid-resisting effectiveness of exposure light is so large that this amount of 
lensional changes is small. 

37] Mx-750(made in Sanwa Chemical) 5g by which an average of 3.7 methoxymethyl radicals are permuted per 
paration melamine ring of the substrate material solution for example 1(1) lithography, 4 and 4'-screw (diethylamino) 
izophenonesg [ 3 ] and 2, 2', 4, and 4 , -tetra-hydroxy benzophenone 5g is dissolved in propylene-glycol-monomethyl- 
er acetate 150g. Furthermore fluorochemical surfactant Fc-430 (Sumitomo 3 M company make) lOOOppm are 
solved, and it filters using the membrane filter whose aperture is 0.2 micrometers. The substrate material solution 

s prepared. . <• 

38] (2) Spinner spreading of the substrate material solution obtained above (1) on the production silicon wafer of the 
ist ingredient for lithography was carried out, desiccation processing was performed for 90 seconds at 90 degrees C, 
■sequently it heated for 5 minutes at 180 degrees C, and the substrate material layer with a thickness of about 0.10 
urometers was formed. Next, spinner spreading of TSMR-iP3300 [the TOKYO OHKA KOGYO CO., LTD. make] 
ich is the positive type photoresist which consists of a naphthoquinonediazide compound and novolak resin was 
ried out on the substrate material layer, at 90 degrees C, it dried for 90 seconds, the resist layer of 1 .00 micrometers 
:hickness was formed, and the resist ingredient for lithography was produced. 

69] (3) After exposing the resist layer of the resist ingredient obtained by the evaluation above (2) through the mask 
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tern using NSR-2005il OD (NIKON (J^P. make) and performing exposure afterhJfc|g processing (PEB) for 90 
onds at 1 1 0 degrees C subsequently, fl^Rives were developed in the tetramethyl^^P>nium hydroxide water 
ution 2.38% of the weight, and the resist pattern was formed, next, plasma etching system TUE- dry etching was 
formed at 30mTorr, output 150W, and the temperature of 20 degrees C by making chlorine gas into an etching agent 
ng 1 102 [the TOKYO OHKA KOGYO CO., LTD. make]. Thus, the result of having evaluated the property is shown 
rablel. 

40] In the preparation example 1 of the substrate material solution for example 2(1) lithography (1), weight average 
lecular weight added further 1 .3g of copolymers of the glycidyl methacrylate of 60,000, and methyl methacrylate 
sight ratio 1:1), and the substrate material solution was prepared like the example 1(1) except having set propylene- 
col-monomethyl-ether acetate to 190g. 

41] (2) In production and the evaluation example 1 (2) of the resist ingredient for lithography, except having used 
at was obtained above (1) as a substrate material solution, after producing the resist ingredient for lithography like an 
imple 1 (2), it evaluated like the example 1 (3). A result is shown in Table 1. 

42] Mx-750(made in Sanwa Chemical) 5g by which an average of 3.7 methoxymethyl radicals are permuted per 
paration melamine ring of the substrate material solution for example 3(1) lithography, 3-nitroglycerine-4-hydroxy- 
4-diethylamino benzylidene) aniline 3g, 2, 2\ 4, and 4'-tetra-hydroxy benzophenone 5g and weight average 
lecular weight dissolve 1 .3g of copolymers of the glycidyl methacrylate of 60,000, and methyl methacrylate (weight 
o 1 :1) in propyl ene-glycol-monomethyl-ether acetate 190g. Furthermore fluorochemical surfactant Fc-430 
imitomo 3 M company make) lOOOppm are dissolved, and it filters using the membrane filter whose aperture is 0.2 
urometers. The substrate material solution was prepared. 

43] (2) In production and the evaluation example 1 (2) of the resist ingredient for lithography, except having used 
at was obtained above (1) as a substrate material solution, after producing the resist ingredient for lithography like an 
imple 1 (2), it evaluated like the example 1 (3). A result is shown in Table 1 . 

44] Mx-750(made in Sanwa Chemical) 5g, the formula by which an average of 3.7 methoxymethyl radicals are 
muted per preparation melamine ring of the substrate material solution for example 4(1) lithography [Formula 8] 




ame out, compoundg [ 2 ] and 2 and 2\ 4, and 4'-tetra-hydroxy benzophenone 4g was dissolved in propylene-glycol- 
nomethyl-ether acetate 127g, fluorochemical surfactant Fc-430 (Sumitomo 3 M company make) lOOOppm were 
solved further, and the substrate material solution was prepared by filtering using the membrane filter whose aperture 
).2 micrometers. [ which are expressed ] 

45] (2) In production and the evaluation example 1 (2) of the resist ingredient for lithography, except having used 
at was obtained above (1) as a substrate material solution, after producing the resist ingredient for lithography like an 
imple 1 (2), it evaluated like the example 1 (3). A result is shown in Table 1 . 

46] Fc-430 (Sumitomo 3 M company make) lOOOppm whose preparation weight average molecular weight of the 

>strate material solution for example of comparison (1) lithography is copolymers [ of the glycidyl methacrylate of 

000 and methyl methacrylate (weight ratio 1 :1) ]g [ 9 ] and 2, 2', 4, and 4'-tetra-hydroxy benzophenone 5g and a 

orochemical surfactant were dissolved in propylene-glycol-monomethyl-ether acetate 200g, and the substrate 

terial solution was prepared by filtering using the membrane filter whose aperture is 0.2 micrometers. 

147] (2) In production and the evaluation example 1 (2) of the resist ingredient for lithography, except having used 

at was obtained above (1) as a substrate material solution, after producing the resist ingredient for lithography like an 

imple 1 (2), it evaluated like the example 1 (3). A result is shown in Table 1. 

48] 

ible 1] 
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